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BAKED PACKING FOR SEALING SHAFTS 
AND VALVE STEMS 

This application is a continuation of application Ser. No. 
08/123,527 ?led on Sep. 17, 1993 noW abandoned. 

TECHNICAL FIELD 

The present invention relates to packing material for 
sealing rotary or reciprocating shafts and valve stems. More 
particularly, the present invention relates to a packing mate 
rial having reduced adhesive-induced packing damage and 
freeZe of rotary or reciprocating shafts and valve stems 
operating in a stuf?ng box and a method of manufacture of 
such improved packing material. 

BACKGROUND OF THE INVENTION 

Fluid ?oW control equipment, such as pumps, 
compressors, agitators, and valves are Widely used in indus 
tries such as utilities, re?neries, chemical and petrochemical. 
These equipment generally serve a ?uid ?oW control 
function, and each typically includes a rotary or reciprocat 
ing shaft. The shaft can be motor driven or manually 
operated. The motor is selected to have poWer suf?cient to 
turn the shaft against the expected force acting in the ?uid 
?oW device. The shaft rotates in order to control ?uid ?oW 
through the device. For example, the shaft of a rotary pump 
operatively connects to a motor on the exterior of a pump 
casing to an impeller or blade on the interior. The motor 
rotates the shaft, Which in turn rotates the impeller. In a 
valve, the shaft connects to a gate on the interior of the 
casing for controlling ?oW of ?uid through the valve. Thus, 
there are at least three openings in the pump (or valve) 
casing: a ?rst ?uid opening for an inlet pipe, a second ?uid 
opening for an outlet pipe, and an opening for the shaft. 

The tWo ?uid openings for the inlet and outlet pipes are 
sealed conventionally. The opening for the shaft hoWever is 
sealed With a material knoWn as packing. The shaft passes 
through a recessed area Within the pump (or valve) knoWn 
as the “stuf?ng box”. The term stuffing box is derived from 
the method employed to prevent ?uid from leaking through 
this opening in the casing for the shaft. The ?uid is contained 
Within the pump by stuffing or packing a material around the 
shaft to seal the opening. The packing material in the stuf?ng 
box thus functions to protect the ?uid ?oW equipment 
against leakage Where the rotating or reciprocating shaft or 
valve stem extends through the casing. 

One knoWn packing provides a resilient ?exible core of 
longitudinally braided yarns having an exterior graphite 
skin. This skin is formed from a sheet of expanded interca 
lated graphite having a mylar adhesive surface. The sheet is 
cut into narroW tapes that are spirally Wound about the core. 
The Wrapping is made so that the edges of the tape overlap. 
This packing is typically supplied as a pre-formed ring 
having an inner diameter and an outer diameter siZed to ?t 
a particular stuffing box. For example, a ?ve-inch valve 
made by one manufacturer may have a tWo-inch stem in a 
three inch diameter stuf?ng box. A ?ve-inch valve made by 
another manufacturer may have a three inch stem in a four 
inch stuf?ng box. Each requires a one half inch cross 
sectional packing, but the ring diameters are different. The 
packing ring for the ?rst example valve has an outer diam 
eter of three inches and an inner diameter of tWo inches. The 
second example valve requires a packing ring With a four 
inch outer diameter and a three inch inner diameter. 

Another knoWn packing provides a ?exible core Wrapped 
longitudinally With a graphite skin of expanded intercalated 
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2 
graphite having a mylar adhesive surface. The core is metal 
mesh or braided synthetic yarn. The packing With the metal 
mesh is manufactured by dipping a length of the mesh into 
a slurry of graphite poWder, binder and solvent. The mixture 
dries resulting in a ?exible core possessing bene?cial main 
tenance features of the Wire mesh core and the non-reactivity 
qualities and resiliency of graphite. AWire core generally is 
easier to engage and extract from a stuf?ng box during 
maintenance than is a ?ber core. The skin material is then 
longitudinally Wrapped about the core. The skin material is 
made of expanded intercalated graphite having a layer of 
mylar adhesive. The resulting sealing material is passed 
through a coiling device that densi?es the packing to the 
desired degree as Well as spiralling the packing into a coil for 
bulk handling. 

While these packings have met a need in the industry and 
successfully sealed valves under extreme conditions, draW 
backs particularly limit their use in ?uid ?oW devices that 
operate With ?uids at loWer temperatures. In particular, the 
mylar adhesive in the skin material ?oWs from the packing 
during repacking of the stuf?ng box. Repacking involves 
removal of old packing and installation of neW packing. The 
rings of packing are inserted in the stuf?ng box around the 
shaft. A gland folloWer covers the open end of the stuf?ng 
box. A ?ange extends outWardly from the gland folloWer 
against the stack of packing rings. The gland folloWer is 
torqued doWn into the stuffing box by nuts threaded onto 
bolts extending from the ?uid ?oW device. The gland 
folloWer compresses the packing in the stuffing box to effect 
a seal. 

HoWever, the extreme force of the gland folloWer against 
the packing also causes the adhesive to Weep or migrate 
from the packing. Such migration of the adhesive occurs 
primarily during installation of the packing. The adhesive 
migrates betWeen the packing and the shaft. Adhesive 
exuded from the packing under pressure causes the shaft to 
freeZe by adhering the shaft to the packing and the stuf?ng 
box. As the adhesive sets, it can rigidly connect the shaft to 
the packing and to the inner Wall of the stuf?ng box. 
Additional force is then needed to break the adhesive bond 
and release the shaft. This is normally not a signi?cant 
problem for manually operated ?uid ?oW devices. For a 
motor-operated ?uid ?oW device hoWever, a froZen or 
locked shaft is a signi?cant problem. The motor may be 
unable to overcome the adhesive bond and rotate the shaft 
upon demand. A valve or other device that should open (or 
close) does not. This risks damage to equipment, processes, 
and personnel. 
The exuded adhesive can cause problems other than 

adhering the shaft to the packing. Particularly, migration of 
adhesive damages the packing, Which leads to a shortened 
useful life for the packing. Damaged packing has leak paths 
through Which the ?uid to be sealed passes under pressure. 
A clump of adhesive on the shaft causes the travel of the 
shaft to be sluggish through the packing. The clump can 
damage packing by forming channels through Which the 
?uid to be sealed can pass. 

Accordingly, there is a need in the art for an improved 
packing material having reduced adhesive ?oWability While 
maintaining adhesive tack, and a method of manufacturing 
such packing. 

SUMMARY OF THE INVENTION 

The packing material made in accordance With the present 
invention reduces adhesive-induced lockup of rotary or 
reciprocating shafts operating in a sealed stuf?ng box of a 
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?uid ?oW device. Brie?y described, the method of forming 
the packing material for sealing a rotary or reciprocating 
shaft in a stuf?ng box of a ?uid ?oW device comprises 
baking the packing material at a predetermined temperature 
for a predetermined period suf?ciently to reduce the 
?oWability of the adhesive in the packing material While 
maintaining adhesive tack to hold the packing together. 
More particularly described, the method comprises apply 

ing an adhesive ?lm to a sheet of expanded intercalated 
graphite to form a skin material. The skin material then is 
Wrapped around a ?exible core to form a jacketed length of 
packing. The jacketed packing is baked for a predetermined 
period at a predetermined temperature to cure the adhesive 
sufficiently to reduce ?oWability While maintaining tack. 

In another aspect of the present invention, the jacketed 
packing is placed in an oven before heating to the prede 
termined temperature. The oven is heated to a temperature in 
a range of about 350° F. to about 450° F. In a preferred 
embodiment, the packing is baked at 400° F. for tWo hours. 
In an alternate embodiment, the packing is then coated With 
a lubricating material. 

In one aspect of the present invention, the skin material 
can be applied as a Winding of tape on the outer surface of 
the core With the edges of the tape arranged in overlapping 
relationship to provide a continuous jacket on the core. In 
another aspect, the skin material can be applied as an 
elongated sheet longitudinally Wrapped around the core to 
provide a single-seam continuous jacket. 

The packing material of the present invention seals a 
rotary or reciprocating shaft in a stuf?ng box of a ?uid ?oW 
device. The packing material comprises a ?exible core 
Wrapped With a skin and baked for a predetermined period 
at a predetermined temperature suf?cient to cure the adhe 
sive in the skin to have reduced ?oWability yet maintain tack 
to hold the packing material together. 
More particularly described, the packing material com 

prises a ?exible core Wrapped With a skin of expanded 
intercalated graphite having a layer of adhesive. The ?exible 
core of the packing can be made of metal mesh or synthetic 
?bers braided together. The ?exible core can be ?rst 
immersed in a slurry of a lubricant and a binder before being 
Wrapped. The skin material envelopes about the core to form 
a jacketed packing. The jacket packing is then heat cured for 
a predetermined period in a predetermined temperature 
sufficient to reduce the ?oWability of the adhesive While 
maintaining its tack. In an alternate embodiment, a lubricant 
is applied to the exterior surface of the skin after baking, for 
facilitating installation of the packing in a ?uid ?oW device. 

In one aspect of the present invention, the skin material is 
formed as a tape for Wrapping spirally around the core. The 
edges of the tape are arranged in overlapping relationship to 
provide a continuous jacket on the core. In another aspect, 
the skin material is an elongated sheet that is Wrapped 
longitudinally around the core to provide a single-seam 
continuous jacket. 

Accordingly, it is an object of the present invention to 
improve packing materials for sealing a rotary or recipro 
cating shaft or valve stem. 

It is another object of the present invention to reduce the 
?oWability of adhesives used in packing materials for seal 
ing a stuf?ng box. 

It is another object of the present invention to maintain 
sufficient adhesive tack in packing materials While reducing 
adhesive ?oWability, for stuf?ng box service. 

It is another object of the present invention to reduce 
adhesive lockup of rotary or reciprocating shaft operating in 
a stuf?ng box. 
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4 
These and other objects, features, and advantages of the 

present invention Will become apparent from a reading of 
the folloWing speci?cation, in conjunction With the draWings 
and appended claims. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a perspective vieW of a preferred embodiment of 
a packing material of the present invention. 

FIG. 2 is an end vieW of the packing material shoWn in 
FIG. 1. 

FIG. 3 is a perspective vieW of an alternate embodiment 
of the packing material of the present invention. 

FIG. 4 is a schematic illustration of the method of making 
the packing illustrated in FIGS. 1 and 3. 

FIG. 5 is a packing ring made from the packing material 
illustrated in FIG. 1. 

FIG. 6 is a cross-sectional vieW of a pump, including a 
stuf?ng box, illustrating the use of the packing ring illus 
trated in FIG. 5. 

DETAILED DESCRIPTION 

Referring noW in more detail to the draWings, in Which 
like numerals indicate like parts throughout the several 
vieWs, FIG. 1 shoWs a perspective vieW of a preferred 
packing 10 made by the method of the present invention as 
discussed beloW. It is to be understood that the packing made 
by the method of the present invention comprises a seal and 
is referred to herein as either a seal or a packing material. 
The packing 10 comprises an elongate ?exible core 12 made 
of a plurality of interWoven yarns 14. Each of the yarns 14 
comprises a plurality of braided ?bers 16. In an embodiment 
having a Wire mesh core 12, a binder material preferably is 
received Within the interstices of the Wire mesh. The binder 
material preferably comprises solidi?ed graphite. The binder 
material is introduced into the ?exible core 12 by dipping the 
mesh core in a mixture of graphite poWder, binder, and a 
solvent. Other binders or poWders can be used to ?ll the 
interstices of the braided core 12. Cores made of synthetic 
yarns typically do not require a binder material. The ?exible 
core can be manufactured of a number of materials, includ 
ing fabric and synthetic yarns, rubber, PVC, paper and Wire. 
The ?exible core in alternate embodiments can be a hose, 
sleeve, pipe, and the like. It is preferred that the core 12 be 
?exible and resilient for use as a seal. A preferred embodi 
ment uses ?berglass or carbon ?bers to form the core 12. 

A skin element 20 encloses the ?exible core 12. The skin 
element 20 comprises a sheet 22 of expanded intercalated 
graphite having an adhesive layer 24. The sheet 22 has a 
leading end 26 and a trailing end 28. In a preferred 
embodiment, the adhesive is mylar, such as 255M supplied 
by Adchem of Westbury, NY. The mylar adhesive 24 
provides the sheet 22 With a backing so that the sheet can 
?ex and bend Without breaking or tearing. The skin element 
20 Wraps longitudinally around the ?exible core 12. The 
adhesive layer 24 bonds the sheet 22 to the outer surface of 
the core 12. The skin 20 preferably has a thickness of 
betWeen about 1 and 10 mil. In a preferred embodiment of 
the packing material 10, the skin 20 is Wrapped around the 
core 12 suf?ciently to have a thickness of about 5 mil. 

FIG. 2 illustrates a cross-sectional vieW of the packing 10 
shoWn in FIG. 1. The leading end 26 attaches to the side of 
the core 12 and the sheet 20 Wraps around the core With the 
tailing end 28 overlapping a portion of the sheet. The 
packing 10 comprises the braided core 12 With the skin 20 
forming a barrier around the core that restricts ?uid ?oW 
through the packing. 



5,804,316 
5 

FIG. 3 illustrates in perspective vieW an alternate embodi 
ment 30 of the packing 10 shown in FIG. 1. As discussed 
above, the ?exible core 12 is made of the plurality of 
interwoven yarns 14. The skin 20 hoWever comprises a 
plurality of Wrappings of a narroW graphite ribbon 32. The 
ribbon 32 comprises a narroW sheet of expanded intercalated 
graphite 34 With a layer of adhesive 36. In a preferred 
embodiment, the adhesive 36 is mylar. The narroW ribbon 32 
preferably is cut from an enlarged sheet, such as the sheet 22 
shoWn in FIG. 1 for Wrapping the core 12. The adhesive 
layer 36 attaches the ribbon 32 to the outer surface of the 
core 12. Preferably, the ribbon 32 spirally Wraps around the 
core 12 in an overlapping manner. The Wrapping of the 
ribbon 32 thereby is arranged so that an edge 38 of the 
ribbon overlaps an edge portion 39 of the ribbon attached to 
the core 12. 

The packings 10 and 30 are made according to the method 
schematically illustrated in FIG. 4. The skin material 20 is 
formed by applying 40 the mylar adhesive ?lm to one 
surface of the sheet 22 of expanded intercalated graphite. 
The sheet 22 comprises a plurality of ?akes of expanded 
intercalated graphite. These ?akes are formed by treating 
natural or synthetic ?ake graphite With an intercalating agent 
such as fuming nitric acid, fuming sulfuric acid, or mixtures 
of concentrated nitric and sulfuric acid. Expandable inter 
calated ?ake graphite can then be expanded to form a loW 
density, Worm-like form of particulate graphite. The pro 
duction of expandable intercalated ?ake graphite as an 
intermediate step in the production of expanded intercalated 
?ake graphite is described in US. Pat. No. 3,404,061. The 
sheet 22 is formed from a thick layer of the expanded ?akes 
pressed together such as by a roller or a calendaring process. 

The ?exible core 12 is then formed and cut 42 to length. 
The ?exible core 12 is of conventional construction, such as 
yarns braided in a braiding machine. An alternate embodi 
ment uses a Wire mesh core ?lled With a graphite material. 
A solution of graphite poWder, binder and solvent is formed. 
The core is dipped in the solution to ?ll the interstices of the 
mesh. The ?lled core is removed and dried. 

The ?exible core 12 is then Wrapped 44 With the skin 20. 
In one embodiment illustrated in FIG. 1, the skin 20 is the 
elongated sheet 22 that is Wrapped longitudinally around the 
core 12. The core 12 is placed on the sheet 22 on the leading 
edge 26 and Wrapped toWards the trailing edge 28. In an 
alternate embodiment (not illustrated), the skin 20 comprises 
tWo sheets 22 bonded together With the adhesive 24. One of 
the sheets has a Width greater than the other. This leaves an 
edge portion at the trailing end 28 With an adhesive-exposed 
surface. The skin 20 in that embodiment is secured around 
the core 12 by the exposed portion of adhesive overlapping 
the Wrapped sheet, but no adhesive contacts the exterior of 
the core. 

In the embodiment illustrated in FIG. 2, the skin 20 
comprises the narroW ribbon 32. The ribbon 32 Wraps at an 
angle around the core 12 in an overlapping manner to form 
a continuous skin 20. The edge 38 overlaps the edge portion 
39 as the ribbon 32 is spirally Wrapped on the core 12. 

The core 12 Wrapped With the skin 20 forms a jacketed 
packing that is then baked 46 for a predetermined period at 
a predetermined temperature. The oven for baking the 
packing 10 is heated to betWeen about 350° F. to about 450° 
F. The packing 10 is baked for betWeen about one and three 
hours. In a preferred embodiment, the packing is baked at 
400° F. for tWo hours. In a preferred embodiment, the 
jacketed packing is placed in the oven prior to starting to 
heat the oven. The jacketed packing bakes to cure the 
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6 
adhesive suf?ciently to reduce ?oWability of the adhesive 
While maintain the tack so that the skin 20 does not unWrap. 
After cooling, the packing 10 and 30 is prepared for ship 
ment to a facility for installation as packing in a ?uid ?oW 
device. The packing 10 illustrated in FIG. 1 preferably is 
formed into a spiral coil to facilitate handling. The packing 
is spiraled by turning the packing in an auger screW against 
a roller. In an alternate embodiment, the packing is spiralled 
before and after baking. 

In an alternate embodiment, the baked packing is then 
coated With a lubricant for facilitating installation of the 
packing in a ?uid ?oW device. The coating of lubricant is 
preferably applied by immersing the packing in a solution of 
tetra?uoroethylene (TFE) or TFE and graphite. The solution 
by volume is about 1 to 3 to about 1 to 5 TFE to Water. 
Another lubricant is C5A made by Fel-Pro of Skokie, Ill. 
The C5A material is a high temperature, anti-seiZing lubri 
cant. 

FIG. 5 illustrates a ring-like seal 30 formed by cutting a 
selected length of the packing 10. A similar ring is formed 
by cutting the packing 30 to length. The cut length of 
packing 10 is then encircled to form a packing ring 50 With 
the trailing edge 28 overlap on the exterior surface of the 
ring. It is preferred that a cut line 52 extend diagonally 
across one pair of opposed faces 54 (shoWn in hidden line) 
of the assembled packing 10 to obtain the mating engage 
ment of the ends of the ring seal 50. The ring seal 50 can then 
be siZed or otherWise conformed in a compression die to 
obtain the desired shape and con?guration for sealing the 
stuf?ng box of pumps, valves, and the like having rotary or 
reciprocating shafts. 

FIG. 6 is a cross-sectional illustration of a pump 60 
having a plurality of seals 50 constructed in accordance With 
the present invention. The pump 60 provides a stuf?ng box 
generally designated 62 through Which a shaft 64 extends. 
The pump 60 de?nes three openings 66, 68 and 70. The 
openings 66 and 68 are ?uid ?oW ports provided for the 
intake and expulsion of ?uid, respectively. The opening 66 
identi?es the location at Which ?uid enters the pump 60 and 
the opening 68 identi?es the location at Which ?uid is 
expelled from the pump. The opening 70 is provided for a 
shaft 64. The shaft 64 connects to a motor (not shoWn) at one 
end and to an impeller (not shoWn) at the other end. The 
motor end of the shaft 64 is indicated by the arroW 74. The 
impeller end of the shaft 64 is indicated by the arroW 
identi?ed at 76. ToWard the impeller end 76, the shaft 64 is 
encompassed by a bushing 78. ToWard the motor end 74, the 
shaft 60 is encompassed by a gland folloWer 80. The gland 
folloWer 80 includes a ?ange 81 that inserts into the stuf?ng 
box 62 to apply pressure against the packing rings 50. Those 
skilled in the art Will appreciate that the gland folloWer 80 
is torqued doWn on threaded bolts 84 With nuts 86. In the 
illustrated embodiment, a liveload assembly 90 sits betWeen 
the nut 86 and the gland folloWer 80 to apply force to the 
gland folloWer and against the packing rings 50 in the 
stuf?ng box 62. 
A plurality of the packing rings 50 are placed into the 

stuf?ng box 62 of a ?uid ?oW control device, such as the 
pump 60 illustrated in FIG. 6. When the stuf?ng box 62 is 
full, the gland folloWer 80 is positioned With the ?ange 82 
closing the stuf?ng box 62. The gland folloWer 80 is 
conventionally secured, such as by bolts 84 and nuts 86. In 
the illustrated embodiment, a liveload assembly 90 is posi 
tioned betWeen the nut 86 and the gland folloWer 80 to apply 
force to the gland folloWer and thus against the packing rings 
50 in the stuf?ng box 62. 

Securing the gland folloWer 80 applies pressure to the 
packing rings 50 in the stuf?ng box 62. The adhesive 24 
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remains in the packing rings 50 due to the reduced ?oWabil 
ity of the adhesive While the maintained tack retains the skin 
20 Wrapped around the core 12 during shipping of the 
packing 10, handling to form the packing ring, and instal 
lation of the ring in the stuf?ng box. 

In the alternate embodiment illustrated in FIG. 3, the 
packing 30 is cut to length to ?t a particular stuf?ng box. The 
length of the packing 30 is placed in a conventional die and 
compressed to the desired cross-section and diameter for the 
particular stuffing box. Thus, the packing material of the 
present invention can be supplied in its preferred form as a 
spiral coil for use in repacking stuffing boxes, or can be 
provided as a preformed die cut-ring for installation in a 
stuf?ng box of a ?uid ?oW equipment. 

Packing having reduced adhesive ?oWability With main 
tained tack Which embodies the present invention Was tested 
in valves under stress conditions. These tests compare the 
performance of the packing. In particular, hoWever, the 
valve Were opened and inspected for adhesive ?oW betWeen 
the packing and the shaft. Adhesive ?oW during the initial 
installation of the packing can lead to adhesive-freeZe or 
lockup of the shaft of a ?uid ?oW device. Adhesive ?oW in 
the test valve Would indicate a signi?cant potential for such 
lockup or decreased useful life for the packing because of 
increased leakage or increased friction. 

In designing tests for comparing packing, it is recogniZed 
that the operation of valves, and other ?uid ?oW devices, 
vary in processing plants. Some valves open more fre 
quently than others. Typically, control valves operate most 
frequently. In some cases the control valves operate as often 
as every minute, or less. Other valves may operate only 
infrequently, for example once per month or year. Also, the 
speed and travel length of the stem vary. The speed and 
travel length depend particularly on the manufacturer of the 
valve, the siZe of the valve, and the function performed by 
the valve. 

The valves used in the tests Were manufactured by Velan 
With the folloWing speci?cations: 

Type-Gate Valve Size 6 inch 
Class: 300 WOG 
Stern Diameter: 1-1/4 inch 
Stern Finish: 32 RMS 

Box Diameter: 1-7/8 inch 
Box Finish: 63 RMS 

An actuator operated the valve. Unless otherWise noted, 
the stroke length of the valve Was 14 inches, the stem moved 
at the rate of 14 inches per minute, and the valve Was 
pressured to 100 pounds per square inch (psi) With methane 
gas. 

The test apparatus includes the capability to monitor 
friction on the stem imposed by the packing and the torque 
on the gland folloWer. A load cell mounts betWeen the valve 
stem and the actuator. The load cell measures the force 
required to open and to close the valve. The force indicates 
the friction imposed by the packing on the stem. The 
actuators and the load cells have a 5000 pound capacity. One 
cycle is de?ned as one closing and one opening stroke. A 
digital electronic counter maintains the cycle count for each 
valve. 

The packings included in the tests Were installed With a 
torque of 400 inch-pounds applied to the gland folloWer. The 
torque Was then backed-off to 225 inch-pounds before 
pressuriZing the valve. The valves Were retorqued When the 
leakage exceeded 500 parts per million. Leakage Was deter 
mined by the use of an organic chemical sniffer Which meets 
the requirements of Title 40 of the Code of Federal 
Regulations, Appendix A, Method 21. 
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The tests used a Bacharach sniffer model 23-7350 to 

detect emissions of methane gas from the valve. The sniffer 
is manufactured by Bacharach Instrument Company of 
Pittsburgh, Pa. and is approved by the United States Envi 
ronmental Protection Agency for detection of methane. The 
tests use methane gas because this gas leaks easier than other 
?uids, except helium and hydrogen gases. 
As discussed above, the test valves Were monitored for 

emissions and for the force required to operate the valve. 
The valves Were checked randomly While cycling and leak 
age measurements recorded. If leakage emissions exceeded 
500 parts per million (ppm), the valve Was retorqued to the 
225 inch-pounds speci?cation or if different, as shoWn in the 
tables beloW. Both opening and closing friction Were mea 
sured during the tests. Tables 1—3 shoWn beloW report 
leakage and friction measurements made during random 
cycles. The leakage is reported in parts per million; the 
friction is reported in pounds. In the tests, the torque Was set 
initially at 225 inch-pounds and retorqued after taking the 
measurements at the cycles indicated beloW. 

TABLE 1 

Packing baked at 4000 F. for tWo hours. 
Lubricant coating applied by immersing the packing in a 
solution of TFE and graphite (1:3 TFE to Water by volume) 
With a subsequent coating of CSA. 
Five (5) packing rings 
Shaft speed 7 inches/minute 

Friction 

Cycle Leakage Up DoWn Torque Retorque 

5 0 90 200 
196 0 275 375 
504 10 300 425 
583 42 290 420 
679 42 300 425 
748 42 290 420 
897 110 290 400 
949 90 300 400 
998 100 300 395 
1141 70 300 390 
1290 50 290 400 
1746 90 260 385 
1830 90 270 380 
1957 125 260 375 
2042 160 260 375 
2302 180 260 365 
2326 190 250 360 
2446 220 25 0 365 
2619 300 240 360 

Examination of the stem after the test shoWed no adhesive 
migration from the packing onto the stem. Leakage Was loW 
through out the test. Friction Was loW. No retorques Were 
required during this test. 

TABLE 2 

Unbaked packing 
Four (4) rings and 1 1/4 inch bushing 
The rings Were coated With TFE and graphite solution (1:5 
TFE to Water) 
Valve pressurized to 300 psi methane 

Friction 

Cycle Leakage Up DoWn Torque Retorque 

58 220 200 700 
145 850 146 700 yes 
154 300 275 825 
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TABLE 2-continued 

Unbaked packing 
Four (4) rings and 1 1/4 inch bushing 
The rings were coated with TFE and graphite solution (1:5 
TFE to water) 
Valve pressurized to 300 psi methane 

Friction 

Cycle Leakage Up Down Torque Retorque 

214 1000 140 750 yes 
217 180 250 925 
272 380 230 775 
321 300 225 800 
405 550 125 725 yes 
416 75 475 1150 
548 575 1 50 800 yes 
557 75 450 1000 
677 5 50 175 700 yes 
686 180 400 950 
749 600 225 800 yes 
751 380 440 1000 
812 800 275 825 yes 
815 400 390 950 
914 850 240 800 300 yes 
924 200 950 1450 
940 900 35 0 yes 
960 320 900 1350 
962 1000 400 yes 
963 120 950 1450 
964 1000 500 yes 

Examination of the valve after the test showed adhesive 
on the stem of the valve. The test data shows excessive 
leakage and elevated friction. 

TABLE 3 

Unbaked packing 
Five (5) rings coated with TFE and graphite (1:5 TFE to 
water) 
15/16 inch bushing 

Friction 

Cycle Leakage Up Down Torque Retorque 

38 140 300 950 
138 580 260 900 yes 
140 440 260 900 
152 380 250 850 
193 550 200 950 250 yes 
197 300 250 950 
253 1000 250 825 
267 1000 300 yes 
268 200 600 1175 
374 1500 150 825 350 yes 
384 300 275 925 
484 600 250 800 350 yes 
492 280 475 1050 
545 880 420 800 350 yes 
546 5 50 400 yes 
547 220 600 1100 
589 600 250 850 yes 
592 380 5 50 1000 
688 1500 250 850 yes 
691 120 900 1250 

The test was stopped because of excessive continued 
leakage and noisy operation. Examination of the valve 
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showed adhesive on the stem of the valve. The test results 

show excessive leakage and elevated friction. Frequent 
retorques were necessary. 

The present invention provides a packing with reduced 
?owability of the adhesive that holds the skin wrapped 
around the ?exible core while maintaining tack. The reduced 
?owability restricts the adhesive from migrating under 
installation pressure from the packing and onto the stem or 
shaft of the ?uid ?ow device, leading to improved leak 
prevention performance and increased useful life for the 
packing. 

The principles, preferred embodiments, and modes of 
operation of the present invention have been described in the 
foregoing speci?cation. The invention is not to be construed 
as limited to the particular forms disclosed because these are 

regarded as illustrative rather than restrictive. Moreover, 
variations and changes may be made by those skilled in the 
art without departing from the spirit of the invention as 
described by the following claims. 

What is claimed is: 

1. Apacking material for sealing a rotary or reciprocating 
shaft in a stuffing box of a ?uid ?ow device, comprising: 

an assembled elongated jacketed packing, comprising: 
a ?exible core made of a plurality of braided ?bers; 

an intermediate layer of an adhesive; and 
a skin of expanded intercalated graphite enveloped 

about the core; and 

the assembled packing heat cured at a temperature of 
between about 350° F. and 450° F. for a period of 
between about one and three hours in order to reduce 
the ?owability of the adhesive while maintaining tack 
sufficient to secure the skin to the ?exible core. 

2. The packing material as recited in claim 1, wherein the 
heat cure temperature is about 400° F. and the heat cure 
period is about two hours. 

3. The packing material as recited in claim 1, wherein the 
?exible core is wire mesh. 

4. The packing material as recited in claim 1, wherein the 
?exible core is braided yarn. 

5. The packing material as recited in claim 1, wherein the 
?exible core further comprises a lubricant and a binder. 

6. The packing material as recited in claim 1, wherein the 
adhesive is mylar. 

7. The packing material as recited in claim 1, wherein the 
skin is a tape of intercalated graphite helically wrapped with 
the edges arranged in overlapping relationship. 

8. The packing material as recited in claim 1, wherein the 
skin comprises a sheet of expanded intercalated graphite 
wrapped longitudinally around the ?exible core. 


